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(54) Polyvinylidene fluoride resin composition 

(57) The invention relates to polyvinylidene fluoride 
resin compositions comprising 100 parts by weight of a 
polyvinylidene fluoride resin, and 0.03 to 10 parts by 
weight of at least one compound selected from the 
group consisting of alkyl quaternary ammonium sulfates 
and alkyl quaternary ammonium sulfites. 
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Description 

FIELD OF THE INVENTION 

5 [0001 ] The present invention relates to poSyvinylidene f luoride resin compositions, and more particularly to polyvinyli- 
dene fluoride resin compositions which can be suitably used in the fields of which semi conductivity and/or transparency 
are required. 

[0002] The resin compositions according to the present invention are suitable for use, for example, as resin materials 
for forming at least surface layers of charge controlling members (semiconductive members) such as charging rolls, 

10 transfer rolls. ;mage-formrng rolls, charging belts and destaticizing belts in image forming apparatus of the electropho- 
tographic system making good use of their semi conductivity. The resin compositions according to the present invention 
are also suitable for use in application fields making good use of their static electricity controlling property, antistatic 
property, ftntj-dust-collecting property and the like, for example as charge controlling members such as packaging 
materials (for example, films, bags and containers) for electronic parts, wall paper, sheathing materials for OA appara- 

15 tus and anii- static partitions. In the present invention, the term, "semiconductive resin composition" means a resin 
matei ial the volume resistivity of which lies between an insulator and a metallic conductor, and more specifically means 
a resin material having a volume resistivity of about 10 s - 10 13 Ocrr 

[0003] The resin compositions according to the present invention are suitably used, as application fields making good 
use of transparency (high light transmitrance and low haze), as optical resin materials for optical members such as opti- 
20 cal fibers and lenses, light- transmitting materials for solar cells, and lightening covers. The resin compositions accord- 
ing to the present invention are suitably used as optical members such as anti-dust-collecting window glass and 
protective materials for displays making good use of both properties of semiconductivity and transparency. 

BACKGROUND OF THE INVENT'ON 

25 

[0004] In the fields of electric and electronic apparatus, resin materials the volume resistivities of which have been 
precisely controlled are demanded as semiconductive materials. For example, in image forming apparatus (electropho- 
tographic copying machine, electrostatic recording apparatus, etc.) of the electrcohotographic system, such as copying 
macf tines, facs- miles and laser-beam printers, images are formed through steps such as charging, exposure, develop- 
30 ment, transfer, fixing and static charge eliminating. In order to form respective members used in these steps, resin 
materials ihe volume resistivities of which have been precisely controlled are required 

[0005] A charging roll or belt, a transfer roll or belt, a developing roll, a blade for controlling the thickness of a toner 
layer, and the like installed in such an image forming apparatus are required to be semiconductive at least at their sur- 
face layere, and specifically to have a desired volume resistivity within a range of about 10 5 -10 13 Ocm. For example, in 

35 a charging system making use of the charging roll or belt, voltage is applied to the charging roll or belt, and the charging 
roll or belt is then brought into contact with a photosensitive drum, whereby an electric charge is directly applied to the 
photosensitive drum to equally and uniformly charge the photosensitive drum. In a development system making use of 
the developing roll, a toner is adsorbed in a charged state on the surface of the developing roll by frictional force 
between the developing roll and a toner supply roll, and this toner is uniformly leveled by the blade for controlling the 

40 layer thickness of the toner, and the toner is then caused to fly toward an electrostatic latent image formed on the pho- 
tosensitive drum by electric attraction force to develop the latent image. In a transferring system making use of the 
transfer roll or belt, voltage having a polarity opposite to that of the toner is applied to the transfer roll or belt to generate 
an electric field, whereby the toner on the photosensitive drum is transferred to a transfer material by electric attraction 
force generated by the electric field. 

45 [0006] Accordingly, the charge controlling members such as the charging roll or belt in the image forming apparatus 
are required to have a low volume resistivity within a proper range The volume resistivity itself is required to be uniform 
in distribution. If the volume resistivity varies with location, no highouality image can be provided. For example, if the 
volume resistivity distribution of the charging roll or belt Is uneven, it is difficult to equally and uniformly charge the pho- 
tosensitive drum, so that the quality of the resulting image is deteriorated. In these members, it is also required that their 

so volume resistivities and surface resistivities are not very changed by change of humidity. If the volume resistivities and 
surface resistivities of the charge controlling members are greatly changed by change of humidity in an ordinary use 
environment, no high-quality image can be stably provided. 

[0007] Further, when dust, toner and/or the like are adsorbed on sheathing materials and parts of OA apparatus 
formed from a resin material, their appearances are impaired, or the cause of trouble is formed. When resin-made 
55 apparatus and parts used in the fabrication processes of semiconductor devices, LCD and the like, and films, bags and 
containers for packaging electronic parts such as IC and LSI adsorb dust by generation of static electricity, the quality 
of the electronic parts is impaired. 4 is therefore required that a volume resistivity of about 10 5 -10 13 Ocm is imparted to 
resin materials used in these application fields, particularly, in face-layer materials thereof so that they may have good 
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charge controlling. 

[0008] As methods tor lowering the electrical resistance (volume resistivity) of polyvinylidene fluoride resins and 
molded or formed products (hereinafter may be referred to as "moldings") thereof, there have heretofore been known 
(1) a method in which an organic antistatic agent is applied to the surfaces of the resin moldings, (2) a method in which 
£ an organic antistatic agent is incorporated into the resins, (3) a method in which a conductive filler such as carbon black 
or metallic powder is incorporated into the resins, and (4) a method in which an ionic electrolyte is incorporated into the 
resins. 

[0009] However, the method (1) involves a problem that since the polyvinylidene fluoride resins have excellent anti- 
adhesion property, the antistatic agent easily falls off from the surfaces of the moldings by wiping or washing the sur- 

w faces In the method (2), a surfactant or hydrophilic resin is used as the organic antistatic agent. Since the method mak- 
ing use of the surfactant adopts a mechanism that the surfactant is caused to bleed out of the surface of each molding, 
thereby imparting antistatic property thereto, its volume resistivity and antistatic property are greatly changed by 
changes of environments such as temperature and humidity. In addition, high stain resistance, which is a merit of the 
polyvinylidene fluoride resins, is impaired. In the method making use of the hydrophilic resin, it is necessary to incorpo- 

15 rate a great amount of the hydrophilic resin in order to achieve a desired antistatic effect. Therefore, excellent physical 
properties inherent in the polyvinylidene fluoride resins, such as stain resistance, weather resistance, ozone resistance 
and solvent resistance, are lowered. In addition, the method involves a problem that the dependency of volume resis- 
tivity and antistatic property on humidity becomes high. The stain resistance and solvent resistance are properties 
required in the case where a toner applied to a member arranged in an image forming apparatus of the electrophoto 

20 graphic system is removed by cleaning. Since an image forming apparatus equipped with a corona discharge device or 
the like generates ozone, the ozone resistance is also a property required of members in such an apparatus. The 
weather resistance is a property required in the case where the resins are used as surface-protecting materials for out- 
door sign boards and window glass. 

[0010] The method (3) is adopted in many fields. For example, a charging roll is formed by coating a core bar with a 

25 semiconductive resin composition obtained by incorporating a conductive filler into a resin. However, the semiconduc- 
tive resin composition with the conductive filler dispersed in the resin generally has an extremely uneven distribution in 
volume resistivity In mane cases, a scatter of the distribution amounts to several figures. Therefore, such a semicon- 
ductive resin composition has involved a problem from the viewpoint of practical performance. In particular, the polyvi- 
nylidene fluoride resin is small in surface energy, and has hence involved a problem that when a conductive filler is 

30 dispersed therein, the conductive filler becomes migrated in the resin by the application of high voltage, or the like, so 
that its volume resistivity varies. In addition, the polyvinylidene fluoride resin composition with the conductive filler dis- 
persed therein is generally insufficient in dielectric strength and is not always suitable tor use in application fields to 
which high voltage is applied repeatedly. Further, the charged amount of the conductive filler must be increased in order 
to attain the required level of semiconductivity. For that reason, there is encountered a problem that the molding and 

35 processing ability and mechanical strength of the resulting polyvinylidene fluoride resin composition are lowered, or its 
hardness becomes too high. Further, the polyvinylidene fluoride resin composition with the conductive filler dispersed 
therein is often colored by the conductive filler such as conductive carbon black. Therefore, such a composition is 
unsuitable for use in application fields such as sheathing materials for OA apparatus and wall paper. 
[001 1 ] The method (4) of incorporating the ionic electrolyte is expected to be a method effective for imparting semi- 

40 conductivity to a polyvinylidene fluoride resin, judging from the fact that polyvinylidene fluoride (PVDF) has been known 
from of old to be a good conductor to ions (for example, Japanese Patent Application Laid-Open Nos. 32330/1976, 
110658/1976, 1 1 1337/1976 and 127872/1979). However, a resin composition obtained by incorporating an inorganic 
metal salt such as lithium chloride or potassium chloride, which is a typical electrolyte, into a polyvinylidene fluoride 
resin has been difficult to lower its volume resistivity to 1 x 1 0 13 Clem or lower, since these inorganic metal salts are only 

45 slightly soluble in the resin. There has also been a problem that the aggregate of the inorganic metal salt added in 
excess forms the cause of fish eye When kneading is conducted at a higher temperature or for a longer period of time 
in order to dissolve the aggregate in the polyvinylidene fluoride resin, the resin and/or the electrolyte is decomposed to 
impair its substantial mechanical properties and appearance. In the case of a deliquescent metal salt such as a Li salt, 
the resulting resin composition becomes hygroscopic when it is filled in a great amount. Therefore, this case involves 

so problems that the volume resistivity of the composition is greatly changed by change of humidity, and that the surface 
of the resulting molding becomes sticky due to the deliquescence of the metal satt bled out. 

[001 2] As a method for improving the solubility of the electrolytes in a resin, Japanese Patent Application Laid-Open 
Nos. 177064/1985 and 72061/1986 have proposed a method in which a polar solvent such as propylene carbonate is 
contained in the resin. However, this method has involved problems that the Young's modulus of the resin is markedly 
55 lowered, and that the surface of the resin becomes sticky due to the electrolyte and solvent bled out. 

[001 3] There have hitherto been proposed methods of using a quaternary ammonium salt as an antistatic agent for 
resins. For example, Japanese Patent Application Laid-Open No. 64989/1971 discloses an antistatic coating material 
with a quaternary ammonium salt and a resin dissolved in an organic solvent. However, this coating material is easy to 
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or thread-like formed product or stretching it under high-temperature and high-pressure conditions requires a vast 
processing apparatus and has hence involved a problem from the viewpoint of productivity. In addition, both methods 
have been insufficient in the effect of improving the transparency. 



5 OBJECTS AND SUMMARY OF THE INVENTION 

[0021 J It is an object of the present invention to provide a oolyvinylidene fluoride resin composition which can stably 
and uniformly achieve a desired volume resistivity within a range of 10 5 -10 13 Ocm with good precision, and undergoes 
little changes in volume resistivity and surface resistivity by change of environmental moisture. 
w [0022] Another object of the present invention is to provide a oolyvinylidene fluoride resin composition having a high 
light transmittance, a low haze and excellent transparency. 

[0023] A further object of the present invention is to provide various kinds of semiconductrve and/or transparent 
formed or molded products such as tubes, sheets, fibers and injection-molded products using such a resin composition 
excellent in semiconductivity and/or transparency. 

is [0024] The present inventors have carried out an extensive investigation with a view toward overcoming the above- 
described problems involved in the prior art. As a result, it has been found that a resin composition obtained by adding 
an alkyl quaternary ammonium sulfate or sulfite to a polyvinyiidene fluoride resin in a specific proportion is excellent in 
transparency, has a volume resistivity within a semiconductive region, is free of a scatter of volume resistivity with loca- 
tion and can stably achieve the desired volume resistivity with good precision. This resin composition also neither forms 

20 any aggregate or fish eye nor undergoes the bleeding of any additives. Further, the resin composition has good proc- 
essability and can hence be formed into various formed or molded products by conventional melt processing tech- 
niques. The present invention has been led to completion on the basis of these findings. 

[0025] According to the present invention, there is thus provided a polyvinyiidene fluoride resin composition compris- 
ing 1 00 parts by weight of a polyvinyiidene fluoride resin (A), and 0.03 to 1 0 parts by weight of at least one compound 
25 (B) selected from the group consisting of alkyl quaternary ammonium sulfates (B1) represented by the formula (1): 
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wherein R 1 to R 4 are aJkyl groups which are the same or different from one another, and R 5 is an alkyl or fluoroalkyl 
group or a hydrogen atom, and alkyl quaternary ammonium sulfites (B2) represented by the formula (2): 
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wherein R 6 to R 9 are alkyl groups which are the same or different from one another, and R 10 is an alkyl or fluoroalkyl 
group or a hydrogen atom. 

BRIEF DESCRIPTION OF THE DRAWINGS 



[0026] 



FIG. 1 diagrammatically illustrates the relationship between the Young's modulus of each of samples prepared in 
Examples 1 to 6 and Comparative Example 1 and the amount of tetrabutylammonium hydrogensurfate [TBAHS; 
(C 4 H 9 ) 4 NHS0 4 ] added. 

FIG. 2 diagrammatically illustrates the relationship between the haze of each of the samples prepared in Examples 
1 to 6 and Comparative Example 1 and the amount of TBAHS added. 

FIG. 3 diagrammatically illustrates the relationship between the R n of each of the samples prepared in Examples 1 
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to 5 and Comparative Example 1 and the amount ol TBAHS added. 

FIG. 4 diagrammatical* illustrates the results of the DSC measurement of the samples prepared .n Examples 2, 4 

TO « SSSSS SEEL the results of me DSC measurement o, samples prepared in Examples 4 and* 
FIG. 6 SSmSS ^trates the relationship between the volume resist-vity of a sample prepared ,n Example 

mSESLaca* illustrates the relationship between the surface res, S tivity of the sanp.e prepared in Exam- 

FIG 1 8 dS-S'cally illustrates the determination method of a base line for find.ng an absorbance o. an infrared 
10 absorption spectrum 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Pnl yvir^^9 ne_fhJQIj^e,Igsia : 

rM271 As examples of the polyvinyl idene fluoride resin (A) useful in the practice of the present invention may be men- 

™olyme* These polyvinylidene fluoride resins may be wad either singly or ,n any comb.nat.on thereof. 

^n^epolyTnylidene fluoride resins. PVDF. which is a homopolymer of vnyMenefluonde ■prind 
i. T^CInTc Jjtlir resistance ozone resistance and solvent resistance. From the v.ewpoints of fiex,b.lrty and 

«ht p «d^e fluoride resin blended therewith so far as no detrimental influence is thereby ^posed on the obteds 
of the present invention. 
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Alkvl quate rnary ammonium su 
[0023] The alkyl quaternary ammonium sulfates (B1 ) useful in the practice of the present inventor, is compounds rep- 
resented by the formula (1): 



R 1 
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R 2 -N-R 4 



R J 



R 5 S0 4 (1) 



wherein R 1 to R< are alkyl groups which are the same or different from one another, and R 5 is an alkyl or f luoroalkyl 
45 Th^Mdua^ary ammonium sufKtes (B2) useful in the practce of the present invention is compounds rep- 

resented by the formula (2): 
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wherein R 6 to R 9 are alkyl groups which are the same or different from one another, and R 10 is an alkyl orfluomalkyl 
group or a hydrogen atom. Of these corrpounds, the alkyl quaternary ammonium sulfates (B1) are prefened because 
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they are excellent in stability. 

[0031 ] In these compounds (B), the total number of carbon atoms of the alkyl groups is preferably 8 to 30, more pref- 
erably 12 to 24, most preferably 15 to 20. The examples of the alkyl groups may include short-chain alkyl groups such 
as methyl, ethyl, propyl, isopropyl, butyl, pentyl and hexyl groups. Examples of the fiuoroalkyl groups may include short- 

5 chain fiuoroalkyl groups such as GF 3 and C 2 F 5 . 

[0032] Specific examples of these compounds (B) may include salts composed of an alkyl quaternary ammonium cat- 
ion such as (C 2 H 5 ) 4 N + , (C 3 H 7 ) 4 N + , (C 4 H 9 ) 4 N + or (C 5 H 11 ) 4 N* and an anion containing a sulfate or sulfite, such as 
CF 3 S0 4 -, CH3SO4, HSO4, CF3SO3-, CH3SO3- or HSO3. These compounds (B) may be salts formed by combining 
two or more anions and cations. Four alkyl groups that the quaternary ammonium has are the same or different from 

10 one another. Of these, the alkyl quaternary ammonium hydrogensulfates are preferred, with tetrabutyl ammonium 
hydrogensurfate being particularly preferred. These compounds may be used either singly or in any combination 
thereof. 

[0033] The polyvinylidene fluoride resins generally exhibit an a-structure when it is only melted and mixed with other 
substances, but their structure becomes a p-structure in the process of melting and mixing when an alkyl quaternary 
15 ammonium sulfate or sulfite is added thereto. Therefore, it is considered that these compounds act as (Hype nucleating 
agents on the polyvinylidene fluoride resins. 

Pol win vtidene fluoride resin c omposition: 

20 [0034] The polyvinylidene fluoride resin compositions according to the present invention are resin compositions com- 
prising the polyvinylidene fluoride resin (A) and the compound (B). A proportion of the compound (B) blended is within 
a range of from 0.03 to 1 0 parts by weight, preferably from 0.05 to 8 parts by weight, more preferably from 0. 1 to 5 parts 
by weight, most preferably from 0.3 to 2 parts by weight, per 100 parts by weight of the polyvinylidene fluoride resin (A). 
If the proportion of the compound (B) is too low, the improving effect brought about by the addition thereof becomes 

25 little If the proportion is too high, there is a possibility that coloring of the resin, and foaming by decomposition upon 
processing may occur in some cases. Incidentally, a preferable proportion of the compound (B) blended can be suitably 
determined according to physical properties required. 

[0035] As disclosed in Japanese Patent Application Laid-Open Nos. 99374/1996 and 28266/1995, a transfer belt 
used in an electrophotographic copying machine, laser- beam printer or the like preferably has high elastic modulus. 

30 Specifically, the Young's modulus of the belt is preferably at least 1 .0 GPa, with at least 1 .5 GPa being particularly pre- 
ferred. However, the Young's modulus of a sheet formed from the resin composition shows a tendency to extremely 
lower as the amount of the compound (B) added increases. Therefore, if such a resin composition is used in a charging 
belt of an image forming apparatus of the electrophotographic system, the charging belt elongates with time, which 
involves a problem that image drift occurs in a transfer step. Therefore, when the polyvinylidene fluoride resin compo- 

35 sition according to the present invention is used as a transfer belt in an electrophotographic copying machine, laser- 
beam printer or the like, the proportion of the compound (B) blended is preferably from 0.03 to 5 parts by weight, more 
preferably from 0.1 to 3 parts by weight, still more preferably from 0.3 to 2 parts by weight, most preferably from 0.5 to 
1 part by weight, per 1 00 parts by weight of the polyvinylidene fluoride resin (A). 

[0036] When the polyvinylidene fluoride resin composition according to the present invention is used in fields of which 

40 transparency is required, and more specifically used as a surface-protecting material for office supplies, OA apparatus, 
building materials and sign boards by way of example, the absorbance ratio R a of the resin composition as defined by 
the equation (I) is preferably at most 0.8, more preferably at most 0.5, still more preferably at most 0.3, most preferably 
at most 0.1 . When the resin composition according to the present invention is used for optica! lenses, optical fibers, opti- 
cal filters and the like on the other hand, the R a is preferably at most 0.5, more preferably at most 0.3, still more prefer- 

45 ably at most 0.1 , most preferably at most 0.05. R a may be controlled to 0.02 or lower if desired. 

[0037] The absorbance of the resin composition or a molded or formed product therefrom varies according to the 
monomer composition of the polyvinylidene fluoride resin (A), the kind and added amount of the compound (B), and 
whether stretch processing is conducted or not. Accordingly, the control of the absorbance ratio can be suitably con- 
ducted by selecting the kinds of the polyvinylidene fluoride resin (A) and the compound (B), adjusting the amount of the 

50 compound (B) added, controlling conditions for stretch processing or suitably combining these methods For example, 
when the amount of the compound (B) added is increased as illustrated in FIG. 3, the absorbance ratio is lowered. Alter- 
natively, for example, a sheet formed of the polyvinylidene fluoride resin composition is stretched as described in Exam- 
ple 11 or 12, which will be described subsequently, whereby the absorbance ratio can be markedly lowered. The 
adjustment of the amount of the compound (B) added and the stretching treatment may be combined with each other. 

55 The lower limit of the absorbance ratio is 0 when D a is 0. 
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Other additives : 

[0038] When the pclwinylidene fluoride resin compositions according to the present invention are used in the fields 
of which transparency is required, it is desirable that other additives should not be contained if possible. However, when 
used in the fields of which electrical conductivity is required, other additives may be added if desired. Examples of the 
other additives include particulate or powdery fillers such as talc, mica, silica, alumina, kaolin, ferrite, potassium titan- 
ate, titanium oxide, zinc oxide, iron oxide, magnesium hydroxide, calcium carbonate, nickei carbonate, calcium sulfate, 
barium sulfate, aluminum hydroxide glass powder, quartz sand, graphite, inorganic pigments, organic metal salts and 
other metal oxides; and fibrous fillers such as carbon fiber, glass fiber, asbestos fiber, silica fiber, alumina fiber, zirconia 
fiber, boron nitride fiber, silicon nitride fiber, boron fiber and potassium titanate fiber. These fillers may be suitaoty incor- 
porated as necessary for the end application intended so far as no detrimental influence is thereby imposed on the 
objects of the present invention. 

[0039) Into me oolyvinylidene fluoride resin compositions, may be suitably incorporated general-purpose additives, 
for example, antioxidants, lubricants, plasticizers, organic pigments, inorganic pigments, ultraviolet absorbents, sur- 
factants inorganic acids, organic acids, pH adjusters, crosslinking agents, coupling agents, etc. so far as no detrimental 
influence is thereby imposed on the effects of the present invention. 

Preparation process, molding or forming process and application fields of the resin c omrasitjcjH.: 

[0040] No particular limitation is imposed on the preparation process of the polyvinylidene fluoride resin compositions 
according to the present invention. However, examples of preferable processes include (i) a process in which powder 
or pellets of the polyvinylidene fluoride resin and the compound (B) are mixed in a mixing machine sucn as a mixer, (ii) 
a process in which the respective components are mixed in a mixing machine, and the mixture is then pelletized by a 
melt extrusion process, and (iii) a process in which the respective components are dissolved or dispersed in water or a 
mixed solvent of water and a water-soluble solvent, the resultant solution or dispersion is mixed in a mixing machine 
such as a mixer and then dried, and the resultant dry product is melt-extruded into pellets. 

[0041 ] The polyvinylidene fluoride resin compositions according to the present invention can be formed into various 
formed or molded products and coated products in accordance with various forming or molding processes such as 
press molding, melt extrusion, injection molding, solution casting and coating processes. It is also permissible to pre- 
pare a master batch in advance by incorporating the compound (B) at a high concentration into the polyvinylidene flu- 
oride resin, dilute the master batch with the resin to a concentration of the compound (B) required upon forming or 
molding, and then conduct the forming or molding and processing. 

[0042] When the polyvinyl kiene fluoride resin composition according to the present invention is extruded into a seam- 
less belt, a continuous melt extrusion process is preferably used As a preferable continuous melt extrusion process of 
the seamless belt, may be mentioned a process in which a single-screw extruder and a spiral ring die are used to 
extrude the resin composition directly under the die from a die lip. and the extrudate is taken up while controlling the 
inner dimeter of the extrudate by an internal cooling mandrel system. 

[0043] When the polyvinylidene fluoride resin composition according to the present invention is used to produce a 
sheet as a continuous extrusion process, may be mentioned a process in which a single-screw or twin-screw extruder 
and a T-die are used to extrude the resin composition in the molten state directly under the die from a die lip, and the 
extrudate is cooled and solidified while bringing it into close contact with a cooling drum by an air knife or the like. 
[0044] In order to solidify the polyvinylidene fluoride resin composition according to the present invention in a molten 
state, it is preferred to control a cooling temperature within a range of from -30 to 1 00 o C, particularly from 0 to 30°C. 
[0045] The polyvinylidene fluoride resin compositions according to the present invention are suitably used for anti- 
static films and antistatic containers for packaging electronic parts, anti-dust-collecting members used in various OA 
apparatus, static charge eliminating members, conductive members, lenses, optical filters, transparent films, transpar- 
ent containers, etc. No particular limitation is imposed on the forming or molding process of the polyvinylidene fluoride 
resin compositions according to the present invention. They may be formed and processed into, for example, sheets 
and fibers by the publicly known processes such as injection molding and melt extrusion. After the processing, the 
obtained products may be further stretched and heat set. The polyvinylidene fluoride resin compositions according to 
the present invention may be used either singly or in the form of laminate sheets or composite filaments in combination 
with other resin layers or the like as needed. 

ADVANTAGES OF THE INVENTION 

[0046] According to the present invention, there is provided a polyvinylidene fluoride resin composition which can sta- 
bly and uniformly achieve a desired volume resistivity within a range of 10 5 -10 13 Ocm with good precision, and under- 
goes little changes in volume resistivity and surface resistivity by change of environmental moisture. This polyvinylidene 
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fluoride resin composition can be used to obtain semiconductive formed or molded products such as tubes, sheets, fib- 
ers and injection-molded products. According to the present invention, there is also provided a polyvinylidene fluoride 
resin composition having a low haze and excellent transparency. This polyvinylidene fluoride resin composition can be 
used to obtain transparent formed or molded products such as tubes, sheets, fibers and injection-moided products. 
[0047] The polyvinylidene fluoride resin compositions according to the present invention are suitable for use, in the 
fields of which electrical conductivity is required, as materials for forming at least surface layers of charge controlling 
members such as charging rolls, transfer rolls, developing rolls, charging belts, static charge eliminating belts and the 
like in image forming apparatus of the electrophotographic system. Roll-like mimbers include those as the outermost 
layer of which a layer of the polyvinylidene fluoride resin composition is formed directly or through another resin layer 
and/or a rubber layer on a core bar. The resin compositions according to the present invention are also suitable for use 
as various kinds of charge controlling members such as packaging materials (for example, films, bags and containers) 
tor electronic parts, wall paper, sheathing materials for OA apparatus, anti-static partitions, conveyor tubes for powder 
coatings, and the like. Further, the polyvinylidene fluoride resin compositions according to the present invention are 
suitable for use, in the fields of which transparency is required, as optical members such as optical fibers, sheath com- 
ponents for optical fibers, optical lenses, window glass, protective materials for window glass, protective materials for 
displays, protective materials for CRT, light- transmitting materials for solar cells, and lightening covers. 

EMBODIMENTS OF THE INVENTION 

[0048] The present invention will hereinafter be described more specifically by the following Examples and Compar- 
ative Examples. Physical properties in the examples were measured in accordance with the following respective meth- 
ods: 

(1) Thickness measurement: 

[0049] The thickness of each molded or formed product sample was measured by a dial gauge thickness meter (DG- 
91 1 . trade name, manufactured by Ono Sokki K.K ). 

(2) Volume resistivity: 

[0050] In the present invention, with respect to a sample having a volume resistivity of at least 1 0 1 0 Ocm, the sample 
was held in a resistivity cell (HP16008B, trade name, manufactured by Hewlett Packard Co.) having ring electrodes 
(diameter of an inner electrode: 26.0 mm; inner diameter ot an outer electrode: 38.0 mm; outer diameter of the outer 
electrode: 40.0 mm) under a load of 7 kg-weight (= 68.6N), and a volume resistivity p v of the sample when applying 
voltage of 1 kV for 1 minute between the inner electrode and a counter electrode in a direction of the thickness of the 
sample was measured by a resistance meter (High Resistance Meter HP4339A, trade name, manufactured by Hewlett 
Packard Co.). The details of the volume resistivity measuring method by such a ring electrode method may be referred 
toJISK6911. 

[0051 ] In the present invention, with respect to a sample having a volume resistivity lower than 1 0 Qcm, the sample 
was held between a ring probe (HRS Probe, trade name, manufactured by Mitsubishi Kagaku Co., Ltd.; diameter of an 
inner electrode: 5.9 mm; inner diameter of an outer electrode: 1 l.O mm; outer diameter of the outer electrode: 17.8 mm) 
and a measuring stage (Resitable FL, trade name, manufactured by Mitsubishi Kagaku Co.. Ltd.) to press the sample 
under a pressure of about 3 kg-weight (= 29.4N), and voltage ot 500 V was applied between the inner electrode of the 
probe and the measuring stage to measure a volume resistivity p v of the sample by a volume resistivity meter (Hiresta 
IP, trade name, manufactured by Mitsubishi Kagaku Co., Ltd.). The details of the volume resistivity measuring method 
by such a ring electrode method may be referred to JIS K 691 1 . 

(3) Calculation of average value: 

[0052] in the above-described measurements of the thickness and volume resistivity, the measurements were con- 
ducted either at optionally selected 20 measuring points per m 2 of the surface area of a sample to be measured, or at 
one measuring point (20 points in total) per one of optionally selected 20 molded or formed samples to find the maxi- 
mum values, minimum values and average values (arithmetic mean) thereof. 

(4) Young's modulus: 

[0053] The measurement was conducted by using a strip specimen 1 0 mm in width and 1 00 mm in length by means 
of a tensile tester (TENSILON RTM100 Model, trade name, manufactured by Orientec K.K.) under conditions of a 
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crosshead speed of 50 mm/mm and an interchuck interval of 50 mm in accordance with JIS K 71 13. 

(5) Dependency of volume resistivity on humidity. 

5 [0054] In the present invention, a sample was held in a resistivity cell (HP16008B, trade name, manufactured by 
Hewlett Packard Co.) having ring electrodes (diameter of an inner electrode. 26.0 mm; inner diameter of an , outer elec- 
trode 38 0 mm; outer diameter of the outer electrode: 40.0 mm) under a load of 7 kg-we.ght (= 68.6N), and left to stand 
for 24 hours in a thermo-hygrostatic chamber (LH30-13M, trade name, manufactured by Nagano Kagaku K.ka. Se.- 
sakusho K K ) controlled at a predetermined temperature and humidity, and a volume resistivity Pv of the sample when 

70 aoolvinq voltage of 1 00 V for 1 minute between the inner electrode and a counter electrode in a direction of the thick- 
ness of the sample was then measured by a resistance meter (High Resistance Meter HP4339A, trade name manu- 
factured by Hewlett Packard Co.). The details of the volume resistivity measuring method by such a nng electrode 
method may be referred to JIS K 691 1 . 

[0055] The volume resistivity was respectively measured in environments of 30%, 50%, 70% and 90% relative hum.d- 
75 ity after controlling the humidity for 24 hours in that order. 

(6) Dependency of surface resistivity on humidity: 

[00561 In the present invention, a sample was held in a resistivity cell (HP16008B, trade name, manufactured by 
Hewlett Packard Co.) having ring electrodes (diameter of an inner electrode: 26.0 mm; inner diameter of an outer elec- 
trode: 38.0 mm; outer diameter of the outer electrode. 40.0 mm) under a load of 7 kg-weight (= 686N), and left to stand 
for 24 hours in a thermo-hygrostatic chamber (LH30-13M, trade name, manufactured by Nagano Kagaku K.ka! Se.- 
sakusho K K ) controlled at a predetermined temperature and humidity, and a surface resistivity Ps of the sample when 
applying voltage of 10 V fey 1 minute between the inner electrode and the outer electrode in a direction of the surface 
ofine sample was then measu.ed by a resistance meter (High Resistance Meter HP4339A. trade name, manufactured 
by Hewlett Packard Co.). The details of the surface resistivity measuring method by such a ring electrode method may 

^O^^^^r^s^ was respectively measured in environments of 30%. 50%, 70% and 90% relative humid- 
ity after controlling the humidity for 24 hours in that order. 

(7) Haze: 

[0058] The haze of each sample was measure by means of a haze meter (ISO, trade name, manufactured by Nippon 
Denshoku Kogyo K.K.). The details of the haze measuring method may be referred to JIS K 701 5. 

(8) Infrared absorption spectrum (IR): 

[0059] The infrared absorption spectrum of each sample was determined in a range of from 400 cm 1 to 1 ,000 cm' 1 
by means of a Fourier transform infrared spectrophotometer (FTIR-8200, trade name, manufactured by Sh.madzu Cor- 
poration) a total reflection measuring cell (ATR-8000. trade name, manufactured by Shimadzu Corporation) and a 
prism (KRS-5, trade name, manufactured by Shimadzu Corporation) in accordance with the ATR (Attenuated Total 
Reflectance) method. 

(9) Absorbance ratio R a : 

[0060] The absorbance ratio R tt of each sample was found from the absorbance D G of an infrared absorption spec- 
trum at 531 cm " 1 and the absorbance Dp of an infrared absorption spectrum at 51 1 cm" 1 in the sample in accordance 
with the equation (I): 

B tt = D a /(D a + D p ) O 

Provided that the absorbance D x of an infrared absorption spectrum at x cm" 1 is found from the intensity l 0 of incident 
light at x cm' 1 and the intensity I of transmitted light in accordance with the equation (II): 

55 D x = log 10 (l 0 /I) • (,,) 

[0061] Incidentally a base line for finding the absorbance was determined by drawing a tangential line on crests sit- 
uated at about 500 cm 1 and about 545 cm' 1 as illustrated in B and C of FIG. 8. or in the case where D p is extremely 
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great, by drawing a tangential line corning into contact with crests situated at about 545 cm' 1 and about 520 cm" 1 
and a tangential line a 2 coming into contact with crests situated at about 520 cm -1 and about 500 cm" 1 as illustrated in 
A of FIG. 8 , since a tangential line drawn in the first mentioned manner is crossed with the crest situated at about 520 
cm' 1 . The D a and D p are found on the basis of this base line. 

5 

(10) Differential scanning calorimetry (DSC). 

[0062] The measurement was conducted by means of a differential scanning calorimeter (DSC30, trade name, man- 
ufactured by Mettler Instrument AG) and a data processor (TC10A, trade name, manufactured by MettJer Instrument 
10 AG) under the following conditions in accordance with the DSC method. 

Conditions: 

[0063] 

15 

sample weight: 10 mg, 
measurement starting temperature: 30°C; 
measurement completing temperature: 250°C; and 
heating rate: 10°C/min. 

20 

[Examples 1 to 7 and Comparative Exanples 2 to 6] 

10064] Resin powders and additives of their corresponding compositions shown in Table 1 were respectively charged 
into a mixing machine (Super Mixer, trade name, manufactured by Kawada Seisakusho K.K.) to thoroughly stir and mix 
25 them for 5 minutes at 1 .000 rpm. Each of the resultant mixtures was then formed into pellets having a diameter of about 
3 mm by means of a single-screw extruder (manufactured by Pla Giken K.K.) at a die temperature of 240°C. The pellets 
thus obtained were press-molded at 230°C and quenched at 20°C directly after that to obtain a sheet having a thickness 
of 0.25 mm. The measurement results of physical properties are shown in Table 1 . 

30 [Example 8] 

[0065] A sheet having a thickness of 0.25 mm was obtained in the same manner as in Examples 1 to 7 except that 
resin powder and an additive of its corresponding composition shown in Table 1 were used, and the press-molded arti- 
cle was slowly cooled at 100°C directly after that. 

35 

[Examples 9 and 10] 

[0066] Resin powders and additives of their corresponding compositions shown in Table 1 were respectively charged 
into a mixing machine (Super Mixer, trade name, manufactured by Kawada Seisakusho K.K.) to thoroughly stir and mix 
40 them for 5 minutes at 1 ,000 rpm. Each of the resultant mixtures was then formed into pellets having a diameter of about 
5 mm by means of a single-screw extruder (manufactured by Pla Giken K.K.) at a die temperature of 240°C. The thus- 
pelletized material was fed to a T-die (die temperature: 240°C) having a lip clearance of 0.7 mm using a single-screw 
extruder (manufactured by Pla Giken K.K.), and a molten resin extruded from the die was cooled on a cooling roll con- 
trolled at 90°C to form a sheet The measurement results of physical properties are shown in Table 1 

45 

[Example 11] 

[0067] The sheet obtained in Example 1 0 was stretched 3.5 times in a machine direction by a tenter clip type stretch- 
ing machine controlled at 140°C to obtain a uniaxially oriented film having a thickness of 35 jam. The absorbance ratio, 
50 R a of this film was 0.05. The measurement results of physical properties are shown in Table 1 . 

[Example 12] 

[0068] The sheet obtained in Example 10 was stretched 3.5 times in a machine direction and further 3.5 times in a 
55 transverse direction by a tenter clip type stretching machine controlled at 1 40°C to obtain a biaxially oriented film having 
a thickness of 10 urn. The absorbance ratio, R a of this film was 0.02. The measurement results of physical properties 
are shown in Table 1 . 
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[Comparative Example 1] 

[0069] Pellets of PVDF were press- moldea at 230°C and then quenched at 20°C to ootain a sneet having a thickness 
of 0.25 mm. The measurement results of physical properties are shown in Table 1 . 

5 

[Comparative Example 7] 

[0070] Pellets of PVDF were fed to a T-die (die temperature: 240°C) having a lip clearance of 0.7 mm using a single- 
screw extruder (manufactured by Pla Giken K.K.), and a molten resin extruded from the die was cooled on a cooling roll 
io controlled at 90°C to form a sheet. The measurement results of physical properties are shown in Table 1 . 

[Comparative Example 8] 

[0071] The sheet obtained in Comparative Example 7 was stretched 3.5 tiroes in a machine direction by a tenter clip 
15 type stretching machine controlled at 140°C to obtain a unt&xially oriented film having a thickness of 35 am. The 
absorbance ratio, R a of this film was 0.97. The measurement results of pnysicai properties are shown in Table 1. 

[Comparative Exampie 9] 

20 [0072] The sheet obtained in Comparative E <a«^ple 7 was stretched 3.5 times in a machine direction and further 3.5 
times in a transverse direction by a tenter clip type stretching machine control'ed at 140°C to obtain a biaxially oriented 
film having a thickness of 10 urn. The absorbance ratio, R a of this film was 0.59. The measurement results of physical 
properties are shown in Table 1 . 



Table 1 







Composition (part by weight) 


Volume resistivity (O cm) 


Haze {%) 






Resin 


Additive 


Average j 


Maximum 


Minimum 




30 


Ex. 1 


PVDF(100) 


TBAHS(0.1) 


1.3x10 11 


1.8x10 11 


9.7x1 0 10 


39.9 




Ex.2 ! 


PVDF(100) 


TBAHS(0.3) 


3.6x10 10 


4.9x10 10 


2.9x1 0 10 


38.1 




Ex.3 


PVD C (100) 


TBAHS(0.5) 


2.9x1 0 10 


3.2x10 10 


1.4x10 10 


35.8 


35 


Ex. 4 


PVDF(IOO) 


TBAHS(1 .0) 


6.3x10 3 


8.8x10 s 


4.0x10 s 


4.9 


Ex. 5 


PVDF(100) 


TBAHS(3.0) 


1.8x10 9 


2 4x10 s 


1.2x10 s 


2.8 




Ex. 6 


PVDF(100) 


TBAHS(5.0) 


1.2x10 s 


2.0x10 s 


9.1 x10 8 


4.5 




Ex 7 


VDFP(100) 


TBAHS(LO) 


1.0x10 s 


1.6x10 s 


8.7x1 0 8 


2.0 


40 


Ex.8 


PVDF(100) 


TBAHS(1.0) 


1.0x10 11 


2.2x10 11 


7.9x1 0 10 


10.4 




Ex 9 


PVDF(100) 


TBAHS(0.3) 


2.8x10 11 


3.5x1 0 11 


1.8x10 11 


8.5 




Ex. 10 


PVDF(100) 


TBAHS(1 .0) 


5.3X10 10 


7.0x1 0 10 


4.3x1 0 10 


1.3 


45 


Ex. 11 


PVDF(100) 


TBAHS(1 0) 


1.2x10 12 


2.7x10 12 


8.3x1 0 11 


1.0 


Ex. 12 


PVDF(100) 


TBAHS(1 0) 


2.0x10 12 


4.1x10 12 


1 1x10 12 


0.2 




Comp. Ex. 1 


PVDF(100) 




3.0x10 14 


4.8x10'* 


2.1x10™ 


46.4 




Comp. Ex. 2 


PVDF(100) 


TBAHS(15) 


8.0x1 0 8 


3.5x10 s 


2.6x10 8 


25.5 


50 


Comp. Ex. 3 


PVDF(100) 


TEABr(1 0) 


5.4x10 12 


1 1x10 13 
5 6x10 11 


2.4x10 12 


53.7 




Como Ex. 4 


PVDF(100) 


TBABr(1.0) 


2.7x10 11 


1.3x10 11 


43.1 




Comp. Ex. 5 


PVDF(100) 


TEACi(1.0) 


6.8x10 12 


1,3x10 13 


4.3x10 12 


59.5 


55 


Comp. Ex. 6 


PVDF(100) 


MACl (1.0) 


2.2X10 12 


4.5x10 12 


1.0X10 12 


580 


Comp. Ex. 7 


PVDF(100) 




2.4x10 14 


4.2x10 14 


1.8x10 14 


42.6 




Comp. Ex. 8 


PVDF(100) 




5.2x10 14 


7.7x10™ 


2.3x1 0 14 


4.6 
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Table 1 (continued) 



Comp. Ex. 9 



Composition (part by weight) 



Resin 



PVDF(100) 



Additive 



Volume resistivity (O cm) 



Average 



8.1x10 14 



Maximum 



2.8x10 15 



Minimum 



3.7x10 14 



Haze (%) 



3.2 



w 



15 



Note: 

(1) PVDF: poiyvinylidene fluoride (KF#1000, trade name, product of Kureha Kagaku Kogyo K.K.) 

(2) VDFP: vinylidene fluoride-propylene hexafluorde copolymer (KF#2300. trade name, product of Kureha Kagaku 
Kogyo K.K.) 

(3) TBAHS: (C 4 H 9 ) 4 NHS0 4 (product of Tomiyama Pure Chemical Industries, Ltd.) 

(4) TEABr; (C 2 H 5 ) 4 NBr (product of Wako Pure Chemical Industries, Ltd.) 

(5) TBABr: [(CH 3 )(CH 2 )3] 4 NBr (product of Wako Pure Chemical Industries, Ltd.) 

(6) TEACI: (C 2 H 5 ) 4 NCI (product of Wako Pure Chemical Industries. Ltd.) 

(7) MACI: CH3NH3CI (product of Wako Pure Chemical Industries, Ltd.). 



20 



25 



30 



[0073] As apparent from the results shown in Table 1 . the poiyvinylidene fluoride resin compositions (Examples 1 to 
10) according to the present invention are moderately low in volume resistivity, narrow in scatter of volume resistivity 
and low in haze. According to the poiyvinylidene fluoride resin compositions of the present invention, their haze values 
can be made significantly low by selecting proportions of the components blended and forming or molding conditions 
(Examples 4 to 10). Further, in Examples 1 to 10, neither aggregate and fish eye nor bleed-out of additives were 
observed in all the samples. 

[0074] On the other hand, in the cases where no additive is contained (Comparative Examples 1 and 7), where a pro- 
portion of the compound (B) blended is too high (Comparative Example 2), and where other additives than the com- 
pound (B) according to the present invention are added (Comparative Examples 3 to 6). unsatisfactory results can be 
only achieved in all the cases. In Comparative Examples 2 to 6 in particular, the resin compositions were colored in 
brown and underwent foaming by decomposition upon peptization. Accordingly, the physical properties of Compara- 
tive Examples 2 to 6 shown in Table 1 are measured values as to colored foamed sheets. The pressed sheets obtained 
in Comparative Examples 3 to 6 gave out an odor of ammonia. 

Measurement of Young's modulus : 

[0075] Each of the samples prepared in Examples 1 to 6 and Comparative Example 1 was used to measure its 
Young's modulus. The results are illustrated in FIG. 1 . As apparent from FIG. 1 , the Young's modulus of the sheet sam- 
35 pie shows a tendency to rapidly lower as the amount of TBAHS added increases. 

Measurement of haze: 

[0076] Each of the samples prepared in Examples 1 to 6 and Comparative Example 1 was used to measure its haze. 
40 The results are illustrated in FIG. 2. As apparent from FIG. 2. the haze of the sheet sample shows a tendency to rapidly 
lower to enhance transparency as the amount of TBAHS added increases. 



45 [0077] Each of the samples prepared in Examples 1 to 5 and Comparative Example 1 was used to determine its R a . 
The results are illustrated in FIG. 3. As apparent from FIG. 3, the R a of the sheet sample shows a tendency to rapidly 
lower as the amount of TBAHS added increases. 

DSC Measurement 1 : 

50 ' 

[0078] Each of the samples prepared in Examples 2, 4 and 5, and Comparative Example 1 was used to conduct its 
DSC measurement. The results are illustrated in FIG. 4. As apparent from FIG. 4, a peak not appeared in Comparative 
Example 1 is observed in a range of 185 to 200°C on the DSC charts of Examples 2. 4 and 5. 

55 DSC Measurement 2 : 

[0079] Each of the samples prepared in Examples 4 and 8 was used to conduct its DSC measurement. The results 
are illustrated in FIG. 5. As apparent from FIG. 5, a peak appeared in a range of 1 85 to 200°C in Example 4 disappears 



13 



RNsSDOCID <EP 0942038A1 I > 



10 



EP 0 942 033 A1 

on the DSC chart of Example 8 in wrrch the molded product was slowly cooled after the press molding. 
Measurement of volume resistivity : 

[0080] The sample prepared in Example 1 0 was used to determine the dependency of its volume resistivity on humid- 
ity. The result is illustrated in FIG 6. As apparent from FIG. 6, the sheet sample obtained from the polyvinylidene fluo- 
ride resin composition according to the present invention is low in the dependency of its volume resistivity on humidity. 

Measurement of surface resistivity : 

[0081 ] The sample prepared in Example 1 0 was used to determine the dependency of its surface resistivity on humid- 
ity. The result is illustrated in FIG. 7. As apparent from FIG. 7, the sheet sample obtained from the polyvinylidene fluo- 
ride resin composition according *o the present invention is low in the dependency of its surface resistivity on humidity. 



15 Claims 

1 . A polyvinylidene fluoride rssin composition composing 100 parts by weight of a polyvinylidene fluoride resin (A), 
and 0.03 to 10 parts by weight of at least one compound (B) selected from the group consisting of aikyi quaternary 
ammonium sulfates (B1) represented by the formula (1): 



90 



25 



R 
I 

R 2 -N-R 4 



R 5 SO< 



(1) 



wherein R 1 to R 4 are alkyl groups which are the same or different from one another, and R 5 is an alkyl or fluoroalkyl 
30 group or a hydrogen atom, and alkyl quaternary ammonium sulfites (B2) represented by the formula (2): 



R 50 SO 3 ( 2 ) 



40 wherein R 6 to Ft 9 are alkyl groups which are the same or different from one another, and R 10 is an alkyl or fluoro- 
alkyl group or a hydrogen atom. 

2. The resin composition according to Claim 1, wherein the polyvinylidene fluoride resin (A) is a homopolymer of 
vinylidene fluoride. 

45 

3. The resin composition according to Claim 1 , wherein the polyvinylidene fluoride resin (A) is a copolymer of vinyli- 
dene fluoride and any other monomer copolymerizable therewith, preferably a vinylidene f luoride-hexaf luoropropyl- 
ene copolymer, vinylidene fluoride-tetrafluoroethylene copolymer or vinylidene fluoride-tetrafluoroethylene- 
hexafluoropropylene copolymer. 

50 

4. The resin composition according to any preceding claim, wherein the alkyl quaternary ammonium sulfate (B1 ) is an 
alkyl quaternary ammoniim hydrogensulfate, preferably tetrabutylammonium hydrogensurfate. 

5. The resin composition according to any preceding claim, which has a haze of at most 40%. 

6. The resin composition according to any preceding daim, which has a volume resistivity within a range of 1 0 -10 

Ocm. 
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7. The resin composition according to any preceding claim which has an absorbance ration R u . which is defined by 
the equation (I): 

R„ = D 0 /(D„ + D p ) 0) 

wherein D a is an absorbance of an infrared absorption spectrum at 531 cm 1 , and D p is an absorbance of an infra- 
red absorption spectrum at 51 1 cm 1 , ranging from 0 to 0.8. 

8 The resin composition according to any preceding claim, which exhibits at least one endothermic peak within a 
temperature range of 185-200°C as measured under conditions of a heating starting temperature of 30°C and a 
heating rate of 10°C/min using a differential scanning calorimeter. 

9. A resin material used in a charge controlling member for an electrophotographic apparatus or electrostatic record- 
ing apparatus comprising a resin composition according to any preceding claim. 

10 A formed or molded product composed of a polyvinyl id ene fluoride resin composition comprising 100 parts by 
weight of a polyvinylidene fluoride resin (A), and 0.03 to 10 parts by weight, of at least one compound (B) selected 
from the group consisting of alkyl quaternary ammonium sulfates (B1) represented by the formula (1): 



20 



25 



30 



35 



45 




R 5 S0 4 (1) 



wherein R 1 to R 4 are alkyl groups which are the same or different from one another, and R 5 is an alkyl or f luoroalkyl 
group or a hydrogen atom, and alkyl quaternary ammonium sulfites (B2) represented by the formula (2): 



R 7 — N— R 9 R 10 SO 3 (2) 



wherein R 6 to R 9 are alkyl groups which are the same or different from one another, and R 10 is an alkyl or fluoro- 
40 alkyl group or a hydrogen atom. 

1 1 . The formed or molded product according to claim 1 0, which is a sheet, fiber or injection -molded product. 

12. The formed or molded product according to claim 10 or claim 1 1 , which is a charge controlling member. 



13. The formed or molded product according to claim 12, wherein the charge controlling member is a semiconductive 
member in an electrophotographic apparatus or electrostatic recording apparatus. 

14. The formed or molded product according to claim 13, wherein the charge controlling member is a belt-like or sheet- 
50 like member having a Young's modulus of at least 1 .0 Gpa. 

1 5. The formed or molded product according to claim 13, which is a roll-like member having a surface layer formed from 
the polyvinylidene fluoride resin composition. 

-5 1 6 The formed or molded product according to claim 12. wherein the charge controlling member is a packaging mate- 
rial for electronic parts, wall paper, sheathing material for OA apparatus, anti-static partition, or conveyor tube for 
powder coatings. 
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1 7. The formed or molded product according to claim 10, which is an optical member, which transmits light, preferably, 
an optical fiber, a sheath component for optical fbers, an optical lens, window glass, protective material for window 
glass, protective material for displays, protective material for CRT, light-transmitting materia! for solar cells, or a 
lightening cover. 
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